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(54) ELECTROLUMINESCENT ELEMENT AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a highly reliable 
electroluminescent element which has a wide surface area and 
whose electric power consumption is low by forming a poly 
phenylene vinylene PPV film with the thickness within a specified 
„m range on the surface of a first charge injection contact layer. 
SOLUTION: Using a borosilicate glass 1 as a glass substrate, a 
first electric charge injection contact layer 2 is formed on the 
upper face of the substrate. This electric charge injection contact 
layer 2 is formed by thermal evaporation of aluminum through a 
shadow mask and the resultant substrate is exposed to air to form 
a thin film surface oxidized layer 3 and the electric charge 

injection contact layer is thus obtained. Next, a polymer solution is /^-^y .... ±l. 

applied to the whole surface area of a joining substrate and while 
keeping the upper face in a horizontal state, the substrate is 
rotated at a specified rotation speed on an axis and the resultant 
substrate coated with a polymer precursor layer is thermally 
treated in a vacuum oven to convert the precursor into poly 
phenylene vinylene PPV. The obtained PPV film 4 has 100-300nm 
thickness. After that, a second electric charge injection contact 

layer 5 is formed on the PPV film 4 by evaporation of gold or aluminum and an electric charge injection 
contact layer with 20-30nm thickness is thus obtained. 
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(57) [Kft] 

E»ft*Jl3©affil=PPVJH4Sl 00*6300// 
m<DJ»*l=»riE-r4. *l=, BtrfSP P Vl4±l;f2ro 




(2) 



*#§fW 1 0-9 2 5 7 6 



[»*«1] 'PK< tt-a©*«7KUV— 3^6<E*» 
0)^® iitSSl CDgMJl £ J: 2 <DS 

2 im i= * *i it * t » « w * y 

l=+#f=«l*»K©*H»««*V 'J -VS* LTl** C t 
[1***2] »*«1 KltoWIMfiifcirPlcfc^T. ft 

[fcl] 




(I) 



^jiO , T;ua+-> (#511-1* 
y i-*->*fci*x , /\py> <#ai=i*«** 

i± J t*tiai±fl>mft»**LrLxr*J:^] (p- 
7x-u>f-b» [ppv] -c-&s 

[i**JS3] »*«l *fcl*2|B«0)«lii|E** ; ?-l=fe 
T-l-fc^T, ftSTK'J^-— A<1 eV^f,3. 5eV<Dl5 

h©*w{*/o k** ? 7*=rr s = t «« 

JMMfeJttF. 

[»*« 5 ] i(ria»*a<DL^*L^(=:iBiE'o«»*** 
*(=fci*r. 7K'j-7-ao«i!iiBft««i=i3it**S7K 

[flt*S6] ffirEW*a©^r*i!W=IE«©«»S8** 
^ftjirom i (Dm^tfmzwutvnm t mm l x u -a c t 

[»*« 7 ] t**« 1 TbS 5 0>t^r*t*l=E««)«** 

m*a8] »*a6iBii«>«#***^i=fet^r. m 

2 CD m^;~£ AS ft T )V £ - 7 A fc cfc tf* *6 * * Pfr 6 - 



[1**319 3 IJEHB*«<0i*r:frfrl=IEl«©WJM6#* 

[»*ai 0] lff**7EiE<DS^S§ft*T(c;fc^-C, 
ft 2 (D SfflJi jWfcfc-f > v ■> A * fc ttMt 4 > 2> -5 A x 

[b**sii i] w*ai ;ss5©i*maM=K«s©«# 
jn^izfit^r. mi fcj:t;m2com#/ t £AmMJiro'>^ 

[l**«l 4] |trlEH*a©L^*t^l=«5*«>«»«* 

-©i»BIS5l«y7-niBli:Lr**-hl=W**1*. *l= 
#* LfciitJSItttf 'J -?-£ig;SlzJof& Lt ft&tf y 

Lt, sB2©«««©j»asmiB¥w*jBa>»2©aBi 
<t « l r is it -s m^mtftmT &-r z> fe o r , 

7K'JV-JSA<, m2<75ftffljf £mi <0ftft4/ll-*fL.TIE 
f::r*J:?lziliriE¥WttftiftLfcfti fc<k«f2(DS 

^as©n»«w4rv 'j+**Lti^^i*«tttt 

K***i e] i**8i 5iB«<D«jft*ai=fc^r. 5t 
r, 3E»*«-ti=itris*i ©*^aAft««*f***i* 

Em 2 0*tt£AttMJI£# y v-ffi±(c#3t *** C 
[1**511 7] |«fli 5^fcl*i 6 EiSa)Sjt73 

si hf*«i 5 7bsi 7 (D^-rtifrizmno) 



(3) 



#§fW 1 0-9 2 5 7 6 



U>fcf-U» [PPV] ©MIB^^'J^— T'fcliCt 

y. ©««faA«tt»<Diift*WBi4«*aw*H 

©1 1 OS® tSffl LTfSIt 6*1* = «t £#&<t t51 

[IM2 1] 5»M2 0(D^m^(=IH«a) 

«jft*&l=fcl*T. *2<0««fi£AJlj&«7;i<S=^ASS 

[1M2 2] at$4ll 5 7bMl QOHvfftaMzlEilE© 

m 2 ©««JitfBMb^:/5?*A**S = i 
[R*4I2 3] M«1 5 7bMl 9<73^m*WC|B«a) 

«a*ai=fet^r. mi roiMiA^ssv^v^b 
-r > v -7 a a> b <t « m & 6 s « * *i * = t £ « « t -r § 

[H*3a2 4]'St*fll1 5»S2 4G)^m^l=lB*a) 
fflit^l-fc^T. mi j3*tf*2<BWffli&A«ttSjb< 

a>mm.^o 

[W*«2 5] lt*«1 5 7bS2 4aH>-f;h.AMziEi&<D 
[0001 ] 
[O 0 0 2] 

[ft3fc©Sffi] «»583t (EL) jtff-tt. 
*y*3fc-f*J:5*JiE*:h.Tl**. ZCDcfe 5 f=ttffl S *l 

Ga P*J*OfH«aill l-VtMftJSiStt^f 
fc -5 /= <6 1" TcffiWT -c X ^ U -f l-'ffiffl f -5 1= K L T li. 



iPii+&*Lf=. ca)i^i*»^ - e#'S:^llffl-h<D^^> mi 

=XA»-*li, BMWmcfcHT. ¥##£iIoTl 
%x £>;h.£>o 

[0003] twmo>t>. 7> K9-b>, L^>, 

f LT3 P*>©J:5<C#(*3r*«e»^ (simple 
aromatic molecule s) 1*11/5 h- 

[0 0 0 4] ^*i60>*t»<D*ffli«>IHHjStLri*, 

zns&ra»i=**i6a««<Btt**<i<*yav = 

©*«»fc*S(EaAf8«Ji (current-inje 
cting electrode layers).!:© 

[0 0 0 5] *WMtO>Jl¥&£a>&ffl±. *Se>H-5Jf 
fr<. =«ilLS<* fcd:U:±SPS«4Jl (top 
contact layer) 0>%)WJ3\lh\~Mx. £ Z. 

[0006] »aic*ji**ifc3f»anb*»05>iy5 

a7 — ~3 P S?x h (Langmu i r-BI odge 

t t ) its<nftfiii© D D piro^ib. mm^nmcD^ 
[0007] r>h9-b>*«fflLfc«»»***i*, 

*g!f#I^3, 6 2 1, 3 2 H*l=BB*$4lTl*4. -© 

[0008] Saife*fS»«LJ:?ilT, 
MF4, 6 7 2, 2 6 5#l±, *3fe« i: L T 3f 

[0009] mria^iJiffi3t[-tiS^^.r 

[0 0 10] 

^«*j8t@at5fr. :gL<i*'>fc< ^:4 ) m^f^;F£ls-£■ 
[0 O 1 1 ] 

it. 'pis. <tti a©ft«/K y -7— & «c"«»^««<i: 
-7 ^ft;l©f K0g®t 

te 2 ©aiBt «-r 
^>m2ro^M)li:7b^nc^m^5 l £m^r*feor. 
ma'iK'j Hi*, m 2 ommm ^ 

LTiEIC-r-S>J:ai=¥®**:Jl^^Lrmi fc£t/m-2(D 



ftfflsp 1 0-9 2 5 7 6 



[0 0 1 2] *#eB!l±. BfflftftttJifr U-V 
%*I=J:*«J&I=**£J3< *©Tf&*. 

[ooi 3]-#«7KU^— *frg{*f**0S2h.Ti**. ft 
9 4 0 6 1 #T?ttif*;h.T^.5. *©*^ /K'JT-tz^ 

•So fflm«?if»!ysfi-r*fc«>i=, tfr 

5 £*JSI4x h PJU 5 *-tz >X C £ * ft 

n. i^r*n=*j:. Kwr^io 2 9 4 o e 1 ^izfc 
[00 i 4] jz&mzm&mTi-ts^x* *«tK'jv— 

(Conjugated Polymer) 'J ( p 
-7l-L/>t'-U» T?**«)*<ff*L<, $1(01 
ffi&AttttJI (first charge injec 

tion contact layer) 14. -1©SI 

tl 2 OTm^A&MJi (second charge 
injection contact layer) 

ii7;i/5-^Affcii^roSltfeS. 

[001 5] vkommmmzss^x. ^s^'j^-iap 

PVTJfcy, *i«jMms = '5A, tKim 

[0016] *&r=»j<D*iEt!irci*. jtfi*'n-i* 

PPVtjy. ttttJKD- ol4*ftIti/ y = Vfr 6 ft 
-IB**, ttfb-f >S?^Afr&ft*#«>*fr&SiRS;h. 

So 

[001 7] c;h.e>©»£^4£l±. IiSMIfc^Ott 
jf£tt#U *Lt. *©±l~lJtrIE»Jf**iftfrofctt 

mm zmm-t £ c t 1= o ras * n 

[0 0 1 8] jffJllCiot. ^UV-Hi, 8Hal OnmA' 
&5 0m©ttH©*&-ft»*£:fiU M^U7-I41 

#'jv-©M*i*, ««f=#*-r**4M*'Jv-*-e«> 

[0 0 1 9] *&W<Dm2(Dmffl~£tU£s d>ft<<h* 

1 a©*a*u 3fif»6ft**^««ft«*itK©»tt 



0>¥«ttJI$. «HB#*y7— ©»B*#K'J-7— »Kt 

Ltifi±i-ftf*^ ^icw*LfcHiiiifr^y^-^ 

£ BiifE^SIttJ! CD £ 2 © ft S t ft L T IS It £ VASftX 

or, #>j^-mtf. mv&m 

m&m ©»«IJil=»LriEI=-*-««fc5l=lKrlE*»(*» 

ta ufcm 1 2 a>««jiiHi=«ff**M-*-* 
# # ft * *i * j; 5 13 +«■ ic « t © nsu m^s * * y -v 

[0020] tl±. iK'JT— ©£#*&l=ia 

je <t a©*w*.* y -v * -ste* * * y ^— i=#si 
5= 

[002 1 ] ■*©«fc3ft/K'J ^7— 14. 0>Jx.l4\ R. H. 
7U> R=«fc y » Journalof Molecul 
ar Electronies4 (1988) Janu 
ary-March, No. 1, ©S3 7 1~S46l 

[0 0 2 2] ^fflSIt^tSy^-XAtt, WT© 
tfcy-cffe^o -rftt?*>. !E©ftMJfl4, # 'J 

14. e*LrttW»l=ffl*-*-*«fifS**»fiEf*. 

i=awr Lt^. ^t. mroSMJiict. 
aA*m. tK'J-7— s|t»**:Jit»Lriai+& 

*U ES&^^rLTnSP^fi^EPSD-r^C^IZcfcoT^y 
^-i|i»{*l=:**L.Tfll=*ih.fcfc#l::. jKUv-^SH* 

sic & a a-t z t #T- # § &m * fc i* k- 

{^(doped semiconductor) A" 1 ^^ 
jS^n-So JE©«*JifAIEfl.i£A*m. tK'JV 

EP»-r - <t -3 x# y v— (= j* Lxmzzti 

[0 0 2 3] R)tM©XU^ r-P;US^-t>^&^r*fc 

■Ti,^RSA<^Sfi*Ilci¥iS Lft^,^C£^^^^S<t■r£o ftif 

[oo24], d>s<it.i Kommmit. isaAtt't 



ftMW- 1 0-9 2 5 7 6 



[0 0 2 5] ^StK'J^— »ai=i±* 

[0 0 2 6] /PUT— LL^1*«liiaiT 05 

( i ) Hfi, Waic* 6**1*=: J: 1= ' 

(ii) 7K'Jv-Blifi»ft.T«iJlt«>M©**tt. 

(iii) TK'J^-Btt, ffi£ntt£Att£f=<J: 

[0 0 2 7] *|=, *ftH(::ff*XffiaM§a-01£. m 
[0 0 2 8] *«7t<'jT-BI*» #381=14. TSHiC(D7K 

y (p-7i-i/>t"-b» [ppv] 7?;fcy. tib 
ai=asivc. pi-u>3ii4, aw=j6i:-c#*iUkL 

[0 0 2 9] 



[ft 2] 

to- 



[0 O 3 3] 
[ft 4] 



[0034] 
[ft 5] 





[0035] C;K£0>ftffl£3S£*£fcmriE:7x = U> 
(ii) 7 i - U 7 7 fflJlISS ClSSt 



[O O 3 6] 
[ft 6] 



-rO- 



[0030] tku ( P -7i-i/>f_w 
%%m=i-o> # y -is t l r * =h. « <r> \- m l t i» 

So 

[003 1 ] &TI=*©.fc 5 

( i ) SC l ©7i = u:/aS*tt£StSl::«*«jL.6. 0>J 

[0 0 3 2] 
[ft 3] 



[0 0 3 7] HUtfirotfcy, ±lE77>« : fc7x = L'> 

(iii) &*<D7x. — ls>m (SL<l4-hlE ( i ) 
CM* (ii) l=tel^TKWLfc«l©ai*) <D10(=e$L 

<*><*: 5 y 

[0 O 3 8] 
[ft 7] 



[O O 3 9] 



(6) 



»M¥ 1 0-92576 



lit 81 




[0 0 4 0] 
lit 9] 




[004 1 ] HtJfa«it^l=te^r. yl±2. 3, 4. 
[OO 4 2] HttHz, ^4i&0)9%ttffirlBll4(OattS 

[0043] z.tiz,<r>m*t<Dmuz>ppvmmmtmu 

[0 0 4 4] *«#'J^-M(**»toI*fcl*»IUni 
ffif*7K'J "7-1*51 #«t»-C««tJEJSI= * otMI'J v 

&o 

[0045] miB(o«a(OPPvR«(*:na, asfcx 
;u7h=->Aii!rBf**ffiffl-*-* = ti= * y h«i=»«i*» 

[0 0 4 6] — *!=, »»=!*, X./U/fx^.^A^friEi* 

do j=y**«»aj=*#f ^swaE^L^'j-T-iKr 

©«i*»i=«fcoriWBi**©x;u*^AaB*«#»;L 
z z t iz .j: o r*^jgj«(c^-r « n«>« c <t *< 

[0O47] ftSWICtt, /tf'J (3>I-U>t*-U» 
©Ml** Ell l=ST*3£KfcH5t(=*rJl*fc?5ai=«fc 

(II) I*. Tkmm. TkX-St/— SL<li>V 

-ju*-eBM«*#y v- (n d 1=^***1*. *©j: 

9fc*Utf'JV- (Ill)©j8fcl*, h U5?X hSttS© 

»6*ifcme#*y-7- ciioni*. aa 

2 o otfr* 3 5 o 0 cfl>;SJ^lri)Df^-rsc<tlc«t y*K'J 
(7x^u>t*-U» ( I ) (— SHfc <5?^t» , 2>o 
[0 0 4 8] #fli* (II) (Dit^m. *<Dffimi* (II 



flttftttl** X*, D. D. C. B r a d I e 

y (C<fc J . Phys. D (App I ied Phys 

i c s ) . 20. 1389 (1987) 33 «fc t/ J . D . 
Stenger Smi th, R. W. LenziG. 
Wegnerlr^^Polymer. 30, 1048 

(1 9 8 9) irlBiE^Tl^-So 

[O O 4 9] tK'J (7i - U>t*-U» mi*. 1 0 n 

b<0PPVlli. r< fr-fUtfl'*— JULAVf^+lfc: 
L\, PPVlli, &2. 5eV (500nm) CD^Wi* 
I^^-dfV^SffJ, PPVlIt 

■^K^«k(stA/t*sf5-y-r3 o oicsearias-cffl 
ftj«Mi=££-cfc«. 

[ooso] MTSitcTKU v-©iI*S£«&»Lr. K* 
&fSA<£ &(=»J©<t»IW«*££r * =: t «t < J*-JRJ6I= 
* oritur 5 w £ t«lll=-r * = 4: l:J:ot«S©S 
J*<b©fS]±j!><jifi££;h.£o ffioT, fliLtf, n-2?T;U 

*-r*c-t<t<JH-©a*»t LTIKJif *. 

iJl^Pft7i> (tetratryebrothi 
ophene) £ Lfc *©£#!::*«?. C+ib> 

t40)uffasppvis±t4. 
[0051] *jKjart©as<i:#«Jt*y ■*-©«*»* 
*-«4mi±« *u (7xzi/» r*&&, 

[0 0 5 2] CWWiftl*. 5, 

#-*«(::*it*flirB(*#y 

Cfl)*Ky (7iil/» ©S*36l*. Bal I a r d e t 
a I , J. Chem. Co mm. 9 5 4 (1 9 8 3) 

[0053] #y 

l»ItLT^e>a-hi*i. *LT*©«»«1 4 0 

t;a6»6 2 4 o"c©«sH-ci»«ia**ir*a7Ky (:?*- 
u» 7Ky-7-i=lE«**i*. 
[0054] tf-;u«L<i*vx>m«<*^ffl^-5ftS 

^*Sfc7i-U>n/-f«y^-*f#*J:5l=fTa-t*< 

r*#-s, 

[0 0 5 5] j&S£ft£7Ky-*-K£»JiM-*f=«>l=tt 
y 1 o*fci*-t4iei±©*»6<**S"cfe* 

*m^f*«iSl=ffi^A^-5 C t (c J: or 



(7) 



*#IfW 1 0-9 2 5 7 6 



tS.5^'J7-T?£5o 1W#«>«II=I*1SIT 

(a) ,-K'J (4. 4' -v7i-l/>^i-Jl-t-l/ 
» [PDPV] It i^^(»t'-L/>(J)Ki^i-^ 

ai=«fcy«»**tTi**7 , y — u> if- u>#y ■*—■<; 
**itt, #ii©*«»»(=»i+*©-c»i*B*» 

fi£ 

(b) /K'J (Is 4-7i-l/>-1-7i-)l/t-l/ 
>) irTK'J (1, 4-7i-U>/7i-;bt-U» 

lip p vroaftuftR-cfcy, o*« 

:/*B*Jh.TMIfcj!l*. 

ptfjk :7?ju, <0^;u. «n*->;1/. ^^ju. ^--5 

(d) tK'j (3-7;^en-^) 7K'jt-i*7K'j 

(e) ?**j:y t^fcT/u*^*-*- (2, 
i*jSfl?»nxRiflg-eife* 0 

(f ) jK'J (7i^7tfl/» l*Xm*<07K*JlT 

[0056] thu ^-©jMSfcumttsw, «mtts« 

(l«aA»«I) -t^©K*aF*i«*a-8:S*B©»ja 

>J"7-^U> K*»Ji£-r«©*<iSLTl^ftiI**fc<&. 
[0 0 5 7] *tt#yv— ©B*»J*T*©I=. *ro<fc 

roE*fi7K'J ^-©KSBrt-AftftKIMBSHft^Stt 
a/K'J-e— ft*tM±7t«y7— KO/<— a 
U-< v a > L £(,Mit<t P t3^-t*iJ6l±(=** (,*$&©# 

[0 0 5 8] ¥Bf*ttJM&jfcB(i. SSot/OK^ 

v cfe « i* £ a vfflra £ * -r * # y t -« s * 
L-c»ja**i-ci*ft©-c. «jttf, m*S;x 

*36«aja*n*. b^bis. #y v-»©BB«raii=j: 
o-ciSfiM-ftcfctf-e**. i«©iA<xe^fci*K 

n-a-T*>yi=*oT#S7Ky7-l=WB*©»-C 
tt***ift*^, *tt#U7- t©lifl:xai=J:oTB 
tfTStelz**!.*©-*?. -toa©Ji*ca)jti=w-»**i 



[0 O 5 9] 

immmi 

[0 0 6 0] #7>Ufctiu #J*.I*\ ftlmmfflSStfc 

!2JMLfc. W^aAJtM^I*. $520nmff)fJ 
©IJffSfcftrovA- h*7VX^^LT7^5-9A 

ti2mm < IHIR2mm3Sj:tf** 1 5mmff)-i(0¥ 

;U = =. ^ A W«i£A«*Jf £ %l=j*(.*£iEB1l:1MI 3 * 
ffiUTf ftfctf>lr£Syr£ 6 L/=„ dcOcfc 9 1= LtlSft 
A»MJf*»J*Lfc. 
[006 1 ] 1 0~25g»>^ -;H:*3# 1 g53^ 

y ■*—»£© p p v©tfrE<* * * ✓ — ii/***iitria©ts 
±*iBi=7Ky7-*}»*«*L, *c:*©-tiE**¥i:: 

«j|LT5000 r. p. m. *r©2ST?*©ISI y 1= 
ElK-rft::i:l=.fcoTaj**;fcfc. *l=. W&*ifc»* 

£#y WBttB**^*— 3ootmss 

7— (±P PVlC*lft**lfc. m^tltzP P V«4I*1 0 
0A^3 00n'm«)I*f*ofc„ &MHSIE©M©Ji: 
££|g©P J: oTlS^U T*»2 0n 

mfiST*fcS 0 L^L^A^b, »*LL^J»*©«SHtt2 
0 nm^b 1 jUm<7)teffl'0&-So 
[0 0 6 2] 3fc[c, £2<DB^aA«MJi5£. PPV 
B©±l=**«tM47 , ;U5-'>A*ai»*-|*T»«L 
tzo y^K77X^JM«fflLr, PPVKDSI± 
>*»J*U «2mm. MR 2 mm. 1 5 

mm©¥frl=3£«-B©*l*U*']\fi- 1 ©m#j£Affi 

OTJ12I*. 2 0^b3 0nmfflEi-eSofc. C©*5 
UTiEfl., 5 £ASMJl^^fi£ Lfc„ 
[0 0 6 3] ««axtt*H©5%'>fc< Hi ol*. 
*T©¥WI=SEl=WJI^***fr&a*Sl*ftfc*>(:: - 

T-l*. C©Ctl*ft. SL<I*7'VU5-'7A<7)J1A<3 0 
mmlUT©l?*^fe-5B#l->S*+lSo P P V Ji CDJ* £ *>< 
^2O0nm(OtflCgL. IffaASitfaiMI/* 
KP;U5^-tr>A(7)^lC^-r-S)LWl^mi±l*, &J4.0 _ 
TKJUh ^©Baii. 2 x 1 06 V cm-1(DL£ 
L^m^^ETUJP-rSo 2mA/cm2 «)Wa^gJgl-^5L^ 

£#T% rtiRT?S6ih.fc. J»fflHl*lt 1 0 0 KHz 
* X'tom iKKl=l*(3 4: A/ ifW? L^CA^ofco - © - 
I*. Bir»«B?©(&*B»n^#ttl=tt<. I07<f5 
P#«fcy2L^Cfc*SLT^a. 'KffllciSL. BjlfS% 
1#»J«Effl«&*-r*C4:<E<ffift*uaf^*tl» 
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«MT«)*)ll4<i:l=tiF*S4»ofc. 
[0 0 6 4]*W6ttA**lfc**'. te^y^P* 

— >i=*y»*L, ^ua^jfoBaaro-trvu-eattiU 

tLT, 1^*15 (2 0°C) <t L 3te^JlSS^*-rS 

0. 1 5eVf£ttIftoT690nm^b500nm 
(1. 8eV^C2. 4 e V) HU®Ht?3£jfc 

[0 0 6 5] «#»**?-lii:ifc'<-c«i*tt»Ha**r 
-TSOT-ea^-jiASMJl^ LTm**©l=aLfcffii<©*t 
(#Altft«l^M:ttAtt) ©n - K-^>'J a 

mtumai/'ja^ «». *L<i**<i:ira> 
ffe©#Jl<t©£-&-c-fc.£7;i/;fe u. fc4tf:r;ua y±g 

a*, t <DM i=*ra*-t*- 

[0066] ajMsaaitt^-cantt^Ha**** 

-5) , a*. = tsxtsmmnA 
[ooe 7] tMBtmii, wt©* a 

«*»l^=±-C<D*«l*, IfCJ: y C 

DcstiiRFx/<7$ 'j vyasitittfe-Aist 

'J 3 *X 7 -f >fc if© K— 1° > y#J t ©;1 
6**6yn -ftHtfS 1= J: o 5 - t *><T? # « „ 

[0068] BiTii, c*t6©*t»*ffiofc*jftih©fly 
rsjs^j2j **ffia©flta*Bi*. #^©£±©-3 

ft-f >5?^i»sa««)#ttTI=-f >5?^A5>— Kfr 
[0 0 6 9] 5**414 1 O-Smb a r ©/<— 

kbu aai=«tt-r«. ftawi=i*2 

XI 0-4mba r(Ci*E*©#ftT0)f«iMlCO. 1 
n m / #© © -f > 2? -5 A * — ^ ? h A* 6 © -f 

*>-e-A^'v$'J>^|:J:oT, fta«H=5xi 
0-4Q cm©tSft***f*aW0:aft-f >S?-5i»©a 
*<Jfe/££*ifc„ ttlMi:. lOOnm©I?l:J:^t* 



[0070] c*l&©mi*, x«fcj:i;aT»«fa^!^ 

6«£Lt#IRi5S-eft8. 

[007 1]^:, PPVaS-tESfeftflJl l=IBaLfc 
IC, 7Jl/S=-7A«)±«8l(Hlttta»l:li5 0 nmfl) 

»ii=a»i=j:oT'w»*i**. ^©«ai***ff-r* 
t. a<b-f >e?^A««a4<jE©««aiLr. 

I4afb -f > v ^ AI £il L T M E> ft -5 o 

[0072] -©4 5ICLT«fi£^Hfc. 70nm©l* 
?©PPVl^«2mm2 ©SteH^£*-t £flf£# 

©•s**H5isj:utH6(=s-r. ajfcicHa-rswst© 

L*^ai4H 5 (= fclvtlfe 1 4VfM 
%KDM$l± LT^-T. 

±mnmm2kmcx-&% 0 **a«-ei4. iti^o 

«t LT^ffl-r*±§PffiMJi^^JS-r^p Ifttl = 1 o 
©^Wt©a*J:tf^y*5/*AllH*©ffl*to*7|<— h 
*-C*Plft-r-i.Ci:(=4oTllffi$ih.. ttS«l:5 0nm 
©J?£©Ej&*tt»SiHfc. 

[0073] 7^->^Aii. /h*i*tt*IBa**-r* 
©r% fi®RSffla>fmi lts* Li»t©^**. a 

©#aa©»»tt*sj=of-t©a<tr=»-r*Btt4«a«s 
*v3„ ;:;fr&©K»©«a/*EasJ:tf«JMB**ra 
i±, s8a«2j=EaLfc*a>taaL-r^fc. 

a-r«anaian crf> y ^vi-x^xttm 

[0 O 7 4] tlt§RFX/<7$ y >ygMi42oa> 
h*iJ:tfa(*a*»ffl^f*-S*L» 8 cm 
<J>*—?v h-»«IHP»T?«H***i*. #JS^I45 x i 
0"8mb a r ©^<-Xl±73T-fe-S)o 7^hP>^-y 
•V H:3mm«IJtn- K— i >>x/\a*S»* 
i±£o K»£tt**1**lWl=1 ~2B#M*«X/<** y 

-tE©J:3l=LTtt»*sh.fc»«£, 3cm(DU©C 
ufccfc^A I S«©a#J©SSA<2 5 0-3 0 0°CI-^C 

**3i=aaipa-r*. sts^^er. P . m. 

■T-5. •Kffl-T-SX/'?^^ 'J >^73XI40. 007-0. 
0 1 3mb a r ©ff*l=*Jt^T 3 0%©H 2 ^^t x A r 

■cfcy. a»©na«L-caaai=af. tfflt^RF 
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SttttSKllcttl 2nm/»t?fcy, |im«) 
«EEI=»Ll. 5lft|lll©««B»IB*K-r«. 
[0 0 7 5] tt&*lfe3MIKS i l4**feT?fc4, 5 x 

1 06 ~5 x 1 08 Q cm©ItSiEt£SU££*rL.-CU4. 
[C©«tS*l4KJftO±fl!l*fcl4Tflll=a* 3 mm. Pel 

mo: 2 5mm-C20(DAI/<»;h^iiU -fftb2 

fc] o 

[0 0 7 6]^i:, P PVjf^±IBHJ6^Jl (cfSSiLfc 

•fe a 'j 3 u 3i«t$£tt0i 

2 tBtLfc«tffll»r I»P P Vi©±KHMIfc 

[0 0 7 7] ±IBX«*ffll*Tl(jftLfcffi»1 4m 
m2 . •> "J a 1 PPVjf©I?£4 

O n m*JJ:tfMfl:-f >V^A)i©J*£ 2 5 O n md)i2 
#l=BBLTl»6*ifce**H7fe«J:tfHa(=S-#-. 0 7 

l*H5l=S*J:5l=*«J:5&«**Lftl*lliaftl=Jl& 
[0 0 7 8] *fc. ^<0a<0«Jt(*l*ffl/<-fTX (5/U 

(f4J:5lcSSi£Lfc„ &J2 O nm©J*£©fi±Jf £*TL 
[0 0 7 9] SHEftKaSjfiaai*, Hifett2*3<*:lHI 

mm 3i:su n t jsffl -r 4 = t # 

[0 0 8 0] ->>Ja>/**I tS&V'f ^WJ+mtfy 

■ •> 

t; 0 -OSJ^AMft*©**. ffe©*Itgtt<h LT. -Y> 
VyOA^X ( l TO) SitJS-r-SCi.ba^ji'btvSo 

mm. RFjs«fcun»aEx/<v* , j>y** 

[oo8i] n^fixmmmom^ommt. m*&*t 
4 nmt&m t . mmm i- & it § maa>jt*ttiamm=. * 



■J -7— /\>K?v$j Ct*. vi-f. Xa-jffA 
(T. J. S k o t h e i m) ) (=8B«l=E«**lTL^ 
4<> 

[0082]M<H1 o©W«&A«ttHli. 

ikM l^s* * ^fc LMt^i=i*^-r l ti •€•<*> is y -ei4*c 

l\, 

[0 0 8 3] ttiS*ti*«#***^a>-t»--f X<DIB» 
it. Kn-a-T^^y<cifa>a«A<-ta>ftt>yi=fflt* 

{tot, h;KD*B©ffi«**rf4# 

T*i*4o 

[0084] P P V£^fc-&&7tf'J^-©'>fc< 

xg^^5^©^«iSI-B^-l)CtA<r'^4o 

£fcl4 KP-a-foytftffltiOi'PPVSttffl 

vyafctf(=*lK/iPX©^r.**«iK'JT— **tt±l=# 
* * 1* 4 © icffifflT 4 Cb &v « 4o 
[o o 8 5] *#»3t*?-l**l!i*3te*<fi:l=Ao«<r(D 
ffl&lcJSffl-f 4 Z £4„ *Jh.l*fit3MM»{*LED 

l4^fc^*5S H B B A^ffl*tLT^fci:C4lrtftffl-r4- 

*l4£ < ©#14£W LT l^4„ 
[0 0 8 6] «ff*3t*?-l**»T-f X7ly-ftlot 

Ifl*7 h 'J KUXif-f ^7U>f . m*. 

It. fL/tfya>SJ:U:a>i;i-$f-fX7KI:^ 

l=ttfl!T*«JMI**^»--«*B3l=jM-. 

i4. &nm5zx&Mmi!><*mwm<Di*-rtifr<DMizm& 
<^<mztttmz*i. -73©sM«©$ffl^-A<tt7j©s 

»Jl«HWtt£iaXLTL**. -r-<X^U>f ©®*tn?l4 
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7h'J vtXOT KUX»3gl4T*©«WaA»*JB + 

■So *6I=. «*****liltrlEa>*ai=J£*aS3&«jS 
f l/ei?3>S«#fc LTttIt«©i:lLt 

fey. i*i=fB*ft*ft«*'jv-. *fc*a>*sn*/<i/ 
* ?*a«-r -s i- cfc o r um-t z^t ^ 
fflfei=a-rs*u->. U v Kfc«fctf?;u-ii 
*tfflt***7— r-f X^U-f A»«JMB***4«l=IKi: 
§ * fi! # 1 J v - * IE B -T « - «t I = «fc o T pi 4: ft £ . 
[0 0 8 7] «jL«*BBy-»->i7|?- 

K©a*»» iira**fci*eT:i-B«*a>a*©a»* 

WBttTK'J J: 3 ft^TilttTK'; 

[0088] tnzit^m®. 

Mb LTftffl-i-*J:5l=lWI**ifc«it*i-Cll»*jfi 
iVX-7>h'-f9/'Py--f>'Vt/i>". 8 



~ 1 41 (1 989^73) l= ^-J=f-±)\, 

->/ \ =7 f- J: o r IS* £ -So 
[0 0 8 9] «JM6Jfcjfc**ai*U— if-i L.TWK 

[0090] %5Mt«tfc«iMi. ^MroDflifb* 

Sffl-T^<. BrS©T/l-tl=lE»ffl.***>1*4Cil=J: 

LtB*0)t h-> ■ -Cv/x^lCj: y 1 989^7fl(B 
"Optical Information Proc 

ess i ng" <D8H~1 4 H©fBft 
[BITB©1i*«ElftBJi] 

[Hi] 7-£iEts-r3fcft0>£jsg]2e£*-r 
[S2] *^B^iz^sm^f!^m^-©«aBSEi-c?fc-5. 

[B3] *«l?;f=ffSaj!L£%*?©ttKBI-C&S. 

[0 5] aaaattajufcttttcfl^ajMB**?®* 
[06] :Mftna>ib0>£iKatti=««aJMi**?a-? 

[0 7] *J8Wa>*6i=ffefl>SR16»«(z«*-t*i^n« 
[08] *»iH©i&l=«j©SMtt«l=***fr*ft* 
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TO. 7 



R=CH3.C 2 H 5 
X = Cl,Br 
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FIG. 8 



(51) Int. CI. 6 SSSJIB^. 
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